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(54) LASER BEAM MACHINING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of cutting a machining object 
without developing a crack, deviating from the 
predetermined line for welding or cutting on the surface 
of the machining object 

SOLUTION: A pulse laser beam is radiated on a 
predetermined line 5 for cutting on the surface 3 of the 
machining object 1 under the condition of causing 
multiple photon absorbtion, and making a condensing 
point P agree with the inside of the machining object 1. 
By moving the condensing point P along the 
predetermined line 5 for cutting, a reforming area is 
formed inside the machining object 1 so as to be along 
the predetermined line for cutting 5. By splitting the 
machining object 1 along the predetermined line for 
cutting 5 making the reforming area a starting point, the 
machining object 1 can be cut with a comparatively smaH 
force. Since in the irradiation of the laser beam, the 
pulse laser beam is scarcely absorbed on the surface 3 

of the machining object 1 , the surface 3 is not melted, caused by the formation of the reforming 
area. 
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[W*® 2] buTttmfy(D[timcMyt&z-ert>-£T. 

Aft££33tt-5e-^7-£Stf 1 x l 0" (W/c 
m 2 ) &L±.T*fr-0>V\sXmtf 1 /i s«T©^ftt'b-f 

[If*® 3] iDXW^fecDF*lg[5{C«^^#fc-<i:Ts 
*^C*3^5^-^/^7-^ie^l X 1 0 8 (W/c 
m 2 ) W±T'j!rD;Vl>7.*Itf 1 /i s IXTV&ft-T U— If 

3fc*jsi*u MietDi^tiotiK^^'f victor 
[if*®4] ftnij**%orti5icM9teMi*^t>-&T, 

ifc7fr5tc:fctf3fc!-^7-£g#l x l 0 8 (W/c 
m 2 ) JK±-pjbv3/W:**H# 1 n s ttTOfeft? I/— *f 20 

[If*® 5] itufSU— OTi^ffl«n§b- »m 
tt/Wx u— •fftfc^tf, if*® 1 ~ 4 ©i^-fnMcE 
Kots— »finx^So 

[If*® 6] WiaftllW*»fl!)rt»K|l3tjSi*^te-& 

snfc v— vytzmft Lxmmaxnma<o^mcm^t » 
jS*^fc-&T u-+fft«w-r§, if*® 1 ~ 5 ©tvf 

[if*® 7] MiEttixw*«ortaJtc*)tjis*^H* 
t u— tf jt^B^itf 5 i: «s© u— vKmfr *> mm 

t>#T&%zj;fafrz>mm?z>. §i*® 1 -so^-rn 

fcEtt© U-if taX^So 

[§f*®8] H0ia«aou-if3tiB*»6ffi»?nfca' 
u— *f > mmuuM mn^m mmm & e. as^ -r 3 , 

[if*®9] nocuftou— •fftaitt, tuKtoxw* 

^©SuESEfrSASf-f -S U- *f Jt^tHSff § u— f ft 
Mc , taXtt#^©»ffifr6Aftr&U-+f7 l c£:{±J 
tWSU— WttSfc, £#£?lf*®7E!»©U— yjpx 

[If*® 10] m}E8SSt©U-1f3tefifcJ:fflE2l»r?£ 

gR^r^ty, if*® 7-9 «» tUWcEK© U— IftDX 
#r£ 0 
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® 1 ~ 1 oo^-rn*Hcia«<Db— »fiiDx^ 0 
[n*®i 21 mm&mm®&B&t%xw$k. m& 
mmttv-t yicfe-?xffimuxttmw>izwmt ssjist 
xs^exs. 1 ~ 1 1 ©t^-rn^icE«©b- 

tfiDX£j£ 0 

[If*® 13] MEtaX*fg^i#77.;&^ty, if* 

a 1 ~ 1 2 ov>-f n^tewou— <ftai»j£o 

[If*® 1 4 J MI2iDXW^fe{iE«0^^#ty, if 
*® 1 ~ 1 2 ©1/^ftfrfcEtt© U— tfftUDErffi. 

[if*® 15] mztoxttmmt^mmtnz-srtss 

if*® i~i2 oi^-f tuipfcEKou— ifiDi36rffi. 
[if *® 1 6 ] flHEfcjiatfctottBBif s tifc >f # 
©aiittfc#fs, if*® i~i 5 ©^-f nancies© 
u-ifipx^jio 

[if*® 17] miMxnmivmdMmfcmTTrt 
■txx&mM'W-ytf&titenT^z, if*®i~i 

6 ©^-ftlfrfcEW© U-+)-*iDX>?j£o 
[If*® 18} ¥SMttt8©rtgPfc«)tjS*#t>-a: 
T> #0to£fc*tt*e-*>V7-«SE*M x 1 0 8 (W 
/cm 2 ) W±T*j^O/^b^*i}bM /i sOTC^ftt'L/ 

-if mmm u wE¥#*«s©ftWrPjg5>r 
o TmB¥mftttn<Dp ; imc&mim*&i8.tzxnz 

[if*® 19) E«#s©rt95fciytjS%^*3*T, 
aftj£*cfett«fcr-*/<7-fflay>ti x 1 o 8 (w/c 

m 2 ) fi^TfcO-'WXStf 1 ^ sJ^T©^#fU-if 

Effi«tt»©rt<SJfci*Hig«*}gja-rsxB%i»i?.s, 
u— tfiox^o 

[If*® 2 0] idEftlXJ*ftftit4, ^©^ffifc^iK 

B9E«a»©lHBS^©?-B»g-r«@!Sgp©Bfc:JBfig?n 
fclffl«fctt€rt(IEiDlWft1*l©rt»fcU-if)t©«3tjS 

*^t>-&s, n*® 1 - 1 9©i/^-rn*Hcie«©u— if 
inx^ffio 

[If*® 2 1 ) HuE^St©@^gP(C «f «jWM*« 

nft^^*i»u— *fjt*^?n5, ii*®2 oieic© 

[If*® 2 2] ¥j»(*W©rtgP{c^^^-&T 
U— «f*€J!a«L, H5E¥«t*W©^Bf^^7'f>'{i: 
J9o TME¥«(*WS©rtaJC©*}gB«ia««*}Bi« 

■rsxs^ii^.^, u— tfirax^ffi. 
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[000 3] 
[0 0 0 4] 

B*l»±-r S#i£kLT, MAtf, WM2O0O-2 1 
9 5 2 0 0 0-1 5 4 6 

a5*tlfcb— Wet 3. Cft?><r)^$B<D 

4ni«*«nD«»f -r SlBBrfcS»irSE*£ U £-£T toxtt 
[0005] Lfru cn&oi^iowBf^ffiTti, in 

*V^O^S^«^tl*©^iM|!!J:IUn*%*-r*C 

scfctfTt^, toxtt#W¥«tt7x/\ 

[0 0 0 6] *fgUH<DB«|tt, toXttgj^gffiJC^ 
Mftfm£fg££-es ci:%< fro^ QtRaWim Lft 
</ * u— »f tox^rffifciift-t 5 c k t»* s o 

[0 0 0 7] 

«H» L , toltt * je 5 -/yicfiot toltt 

[0008] *fgwtc«« u— tftai*ifek:«fc'ntf» to 
i&yeTWtiit^ommzmmt&ctic&K). toxw 
zmmicfi 3 1 % tax** &i4j*it« 

fft/h£ o ZWm? 5 C t tfT' 1 5o 



ft ^-ennisftft^wwr s c tan? 1 5 <dt\ toxfl 

[0009] *^ratc^5u— tftax^atctn 
fi\ iPX^fi^nortgpt^mWt^^iRiR^fl^^-B: 

T'tt U-Wli^tlten^l^T'^ toXftg^ 

10 3tA^^Lfc©m^>eii:"PfeSo gjKB^i'yiitoX 

[0010] *%wicmz u— yfipx^Stt, tox*fgt 

y-ag^i x 1 o 8 (W/cm 2 > fiLkTftoyWXNi 
#1 ft s«T<D^#T*lx— tfftMfrU toXttglt&l© 

wt^ts^mmw&^m s xm*mz s c t t 
20 [0011] *mmmz> u— tftox^afc <fcn»£ to 

-*>V7-i6fijbtl x l 0 8 (W/cm 2 ) W±-e^O/^ 
C<DTztb, iPX*ffe^t0rtgl5T«^^®lR{CJ;i,^ 

xwftftortapKjfto-fft^RiS^tu cnic&ohax 
b-ifijpx^j*fcj;ti(i\ haxttmWivmmic®®^® 

ft<, u--triox*tpra6fcftSo cou— ^jjpx^a© 
[0012] *an8Jc«s u-ifipi^ffitt, ftixw* 

7-*|g3bM x l 0 8 (W/cm 2 ) WXTA^^l/Xi^ 

mm^^-fy^^xmxnm^)<D\Hmcmmmmm 

f So 

[0013] *«wtc«*u— 9 , 4ox»ftf«:j:nar» to 

XWftft«OrtSP»cSljeiS%^t>-(i:T, ^^tctsltStf 
x l 0 8 (W/cm 2 ) fclt-e*vO/* 

-tot, iDXWftK»©rtatt^?®iRt«tr>TMBrW 

tctoift^nso c oto^ifc <fc Dtoxw^ortSPicrgii! 

®<D-mT*&Z<DT\ *%RI3tC^S U— 9-*toX^S{C «fc 
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ntt>&m%mti*%ik-$-£% c t & < . u— *ftox# 
it. mz.it, ^mmm^tsmm^o 

[0 0 14] *&WIZ{&% b— FtoX^&Wu toXttfl 

7-mJS^l x 1 0 8 (W/cm 2 ) W±T^O/^l/7.i|ii 
AM n sJXTO^ffT'U— VftZMMU toX*MO 
*ZJir : J^'l' XCjOo TtoX^fejtDflglHcHJjT^*^ 

it Ltcm®T*& %®m mmtmwz-sts&nmmttBfS. 
[ooi5] maxismc&nti. to 

-^/S7-Sfitf 1 x 1 0 8 (W/cm 2 ) i-^LtT'frO/S 

£toxttg»rt^tcg;: ^T^MEtci-s 
x^;l/^-A%x^;l/^-(c^t:^-f(c s toX*ti» 

£fg££-£3 u— tftoXtfpJfi^&Sc C<D 
u-tFtox^ffiotoxttg^LTti. 

[0016] ±i2*fgB^(c^§ u— mx^micmmx- 

[0 0 17] lniI»*«S<Drt8l5tiytjiSi*^fc-frTU- 

■»f s t a,, -ocd b— 9%s*p e m*f 2 nfc 
b— v%*mfthximxftm ! fa<Di*imcMyt&z-£t>-& 

[0 0 18] 1mxj$m<fa<r)i*imcMyt&%&t)&Tl>- 

VKzmm? s t it, *s&© v-*mmfr mat tut 

SOb-lfJteSfcfli^TVS©-^ b— yft0«7fr5<D 
AKHiS*^3t?(RiR<0585feA^prfig4^# £ let S c i: 
tfTS*o H-oX, /WXb-lfftKlt^TWfflWft/* 

immt%.z, 0 w.m.<D\s— y«b>e.tas*£ttfc&b- 



[0019] skmmmt. taxtmansem^tc^sti 

MMteMlckL huXttMk®i<DmM±<Dmr?1£7'(> 
t^oTtolW^Ortg|5tC*S^^)gjSbTl/>-5o 
[0 0 2 0] &HS«*«]£f Slg&, «Wr?3£5>r 

K LTt> «fc V\ &flM«J&$Xgfc:|3^TtoXttitf&* 

m?%o wmxmu. &mmmz&&tLTtiaxmmi 

5.-r >fr 5nnfc^^aiijn*i8^?-e-5 c < to 
XttMm<D®&itf*imtrj:Z>, 
[002 1] baxnmmtLx. ElWtf 

^ - y tmA S nx v § toi^^fc: Jiffl 
30 [0022] *mmc&z is— tftox^aii, 

«Ol*l«BJfc:*)tt^*^to-e-T, «OfeaK45»t*e-^/< 
x 1 o 8 (W/cm 2 ) W±T*-3/VUX« 

Bf&tzxwLzmzzctttftmttZo ztc. *?%w 
*>*Tx m^tcteitstf-^^y-mSAM x 1 o 8 

(W/cm 2 ) W±T?3^0/^U^«*M ^ sttTO*tt 

<* TEEmmftoftmc&mmw*Bii£?zxmzffiz.5£ 
K*5gB^(c^5 u— "ftoiTSrffitraaioaEbfcj: o» to 

i:*§c *fgH^tc<^§ u— ifhuxismas^T. toxw 

•Mid:. ^-oaBSfcSaoiHllSaPA^^^nTfcOx ?s 

a<D®»»©3%»ft-rsigBai5<DiHifc:jBjai*nfciyi« 

Kfi6€rtox»Si%i<ortepK u— «f %o«*^i^t>ti- 
■5, ct3«c-T5Ci:A s T^i.o CtlJCj:mf, 5 
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[0023] *^iwfc^5u— vtaxxmias^x. m 
Kift^ns, j^cc-rsc cntctntf* 

[oo2 4] wnistttt, ¥mm 

[00 2 5] 

[0 0 2 6]WT, *»W©^ft£*JB«BfcO^TB 

iBftffl^TlWWft. #2Sffi«aBfc&3 u-tftax£j£ 
«x !?Jie3HRiRlcj:0ail1B«*»»*bTV'»* o £ft? 20 
»rii|£©3M*#«K:**< Lfefltefca^r 

[0 0 2 7] «^<0%lRO/^>'K^>y7 p E G J:'3t^ 

ot> tfWKiRiR^US^frtth v>Ec"P*S„ L 

<t5tnhv>Ecd^ft (n = 2, 3, 4, • • • 

tt^o /^7KO«^ U— lf3t©3lftttU— 9%<0 30 
HUfcj<SM>l£-f/<7-tt* (W/cm 2 ) Testis m 
K.tffcr-^7-&JS# 1 x 1 0 8 (W/cm 2 ) J-X±0 

*ff-e^*?*iRtfflti:*. tr-»><7-ffiStt, on 

4- (U— if 3fcO MSrffi«x/S;UXtI) fc<fc 

U-tf«©**jfi©«IHSft (W/cm 2 ) T'&3:3„ 
[0 0 2 8] CO^dft^WRiRSfiJffl-r***** 

Hiwrso B ittu— «ftax*©tax#&$&i 1 ©¥ffiB 40 

T*£tK 0 2 ttH HC^-T 4oX3*ft» 1 © I I- I I* 

icfei rdmwmz'to »k m 3 it u— tf tax&©tax»* 

^©FffiBT'fctK B4ttB3fcS*taX;t**«Bl© 
I V - I V*fc}B-3fc»riBB-e&»), B5tt03fcjj**- 
talttSi^ 1 ©V-VJStcjatjfcBrSBTfeD. B6ti 

[ 0 0 2 9 ] b 1 2 tc^-r ct 3 c» tax*HM* 1 
5 ttiiiattfcjstffcfisw-e**. ^mmmmicfaz u 
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P ££fe-£T U— <f ft L fcJtalWfcft 1 fC 
!!8S*bTi$H<S«7*JKj«-r*„ ftfe, £ftj5fcttU» 
■♦f ft L iftft t TzffipfiCD C£V&Z. 
[0 0 3 0] V— »f^L^BfTF^7-l'y5tCj{}oT 
(f ftto"5fc0JA#iqlE»oT) ffi««fc»»*«*C 
^fCcfcO, ifeft£P£«W^£7^>5£&oT&i!)? 
cntcj;!?, H3~B5t3S-r«fc3ti!k»HiS7 

«f^7-cy 5t}ftt>Tinix3**«j 1 ©rt»K:<D# 
J&SSttS. **jBB!S»c«5l/-ifiPI^jia:, tax 
ftftft 1 u— «f ft l SM-T 3 c i: K <fc 0 tax*fii$j 

i*iaa**ri»fiffi«7*jgja-rs©Tt4fti f ''. tax 
mm 1 Ki/— if3tL*aji?*SDiw*» 1 ©pjawc 

o Tx inl#*ft 1 3 T'tt U— If ft L A, £ 

®lR2ftftl/*©T?, taX^%n©£ffi3*<}g|frr3C 
fcttftv\ 

[0031] AixM*M 1 <D9]miao^T, mmtzm 

H 6 ic^t J: 3 £J±t&W'h£4;&TtaI*tfc* 1 £ 
Wf5c£tf-??£5o <tot, taX*fit%i(DSffi3 
K^69W:ilh*«4*«* c 4: ft < taxtti^ 1 
tSrtfRlt£i:ftS 0 

[0 0 3 2] ft£, %KWKft&A£ LftiDI*M*|<!> 

0. &«fs$*jg££LTipx^^#iim, ipxwii 

n«t« % ftixj**w<D«w^7'f>K:»o 
TiIPX^^^^cfl^f)t^±l J f>-^^■^»r^5±^^J!IPx.fc »> , tax 
W^tcSSM^r^K. * c J: 9 «US*€»4«-&fe 

»iw?n«i^$5„ cnii, «iitftaxwft» 
ATO^nr^ftt^STfijnA^s c .tA^ft < % 

zm&Z ffM L fc»»0*%IIKt § c i: A^T' 2 5 CD 

7x/N^(D^aS^7x^<r))5^(iif < ftS(®I^(c^5<D 
T\ C0J:3ft»J8Ptt0J:i,^iiJ»f^tt*S^-eS 

[0 0 3 3] ?T, *HSBK!gfc:*^T^ft : FiftiRCJ: 
QBf&ZtlZ&Kffl&tLT. -m (1) ~ (3) 

So 

(1) iSEJtfiWE* 1 — oXBM<0i'77i'^tr^77 
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i t a o s fr6&3E3tm) ©rtaMcsat&i&^to-e- 

T, fytoSfcfcttStftlKiStf 1 x 1 0 8 (W/cra ! ) 

ic <fc 9 , taX*^QrtiKa$%^RtHc 

IBfflfcl/Cttx HX.if 1 Xl0 a (W/cm 2 ) T*& 
So /<;U;MHtt0IX.tf lns~200ns tfffS U\ 

(±\ It 4 5IUU— »f&toIBf&£SI:fc& (1 9 9 8f. 
1 2E) <D|g 2 3M~»2 8H<D rafltU— tf-AMfi 
C«fe«*7^»R<0rtaJV-*>yj tE*«ftT^ 

So 

[00 3 4] #«gj#«:, MIMSSfc*?'?*©**;* 
$>So 20 

(a) taxMms-.'Uisytz mmmm 

(JP2 7 0 Ofim) 

(B) U— f 

fti® : tfKjjgN d : Y A G b— 9 1 

&5 : 1 0 6 4 n m 

U— «fftX#>y hBffffiffi : 3. 1 4 x l a-* c m 2 

«»)iBLjai«a» : 100kHz 
A;b;*.i|i| :30ns 

Hi* : 1 mJ//<rt/7, 30 
U— *f JttftK : T E Moo 

(C) JfyfcffiUyX 

U— IfJtKStWT Siiii* : 6 OA— fe> H 

(D) i0XJ*ft1*^«H?ftS*H&O»»aS : 1 0 
Omm/# 

[ 0 0 3 5 ] 0 7 ti.±mm<D&$k*K? 7 Titb 
. So ««Hit:-^/<7-iB$T?*0, U—fyctf,^* 40 

u— tf*a©T?«i?»a«: tf- * ^7-£fiT*S£ft 

So flEttti 1 /^CU-f^iC <fc »3iDlW^©rtg|! 
KflM£ftfc*7-y*g|5# (?77«#7h) <D±2 

$i:&So h<D±%-£t,i, Z^vitXtf 

So ??7^<om%T'K?7-zit$0mi'yx (o 

0 0 fgf. KM (NA) #0. 8 0<DJ§&? 
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tl^T&So tr-*/*«7-ffigtf 1 0" (W/cm 2 ) 
ggfr 5 toX*MM*<Ort8|5fc * 5 y * X# -y h 
U tr-*/<7-ffiStf*$ < ftSKffitr^ 5 >y 
>y ht>7^f <&SCfc##frS 0 
[0 0 3 6] *HjgJK^C^S U— fSDIfCfc^ 

1\ ^^•y^M«Mc<fcSiPXW^<D^]ISf<0^*- 
T «fc 7 £ftWKtf£ U**frTiDI*»1* 1 Oft 

^ty^TfeSo 09fC^-f idle *7 7*^9 
££LT*7<y*tf£e,Kj£MU 0 1 Otc^-f £5tc 
*77WiDUtt* 1 <D^ffi3 i:«®2 1 ICPJSIU 
m i i fc^f J: 5 ftHaiJtft* i tflUftS £ tick y to 
x*t*» i ^«Bf«ft«o inxttmswgMtwffitcw 
mt s^^ttgasKjsg-r s^tssu toxw 

[003 7] ( 2 ) OT£ttP$l!raft8C>18£- 
U— tfftfcioxttfctt ({JiRtf y rj y<D J; 7 ^^#(* 

5£gf*M x 1 0" (W/cm 2 ) 0±T*»0/<;l/X«|tf 1 

ft s«To*ffT»fig|*-rSo cftictoiwxw^crt 

tcj; »>lwX3*fttt©rtaiSK*Bfcffll!1S«3b<«[S*ft*. 

^< ^t^-fftA^-o^^ift-rSo sHffiaisvE 
immtLrcmm^^m^mtLtzmmt^ out 

LfcHWkv^cktT**. o$9, Wliltf, #i^ B B B 

^ttMR»«dtr«JfiicXft: So to 
xamsi)^> y ^itjaas^ii 

P^l±'^ B B B S^>j3><iJgT'feSo ftfe, «w?sso± 
HffitLTti, flS^tlf 1 x l 0 12 (W/cm 2 ) T'$> 
So /<;U^«ttW*tf lns~200ns Ll\ 

[0038] *5?iftt, s/y 3>7i^<Drtffi-eiSftt 
^mi^^oiiyTSSo 

(A) toX^f*^ : yjay^iA (If J 3 5 0 n nu 

(B) 

jfcJK : IfBiEN d : Y A G U— «f 

j^S : 1 0 6 4 n m 

U— fftXtf-y KWiiuffl : 3. 14XJO-»cm 2 



(7) 



182 002 — 1 92370 



12 



11 

/^l/XlB : 3 0ns 
tiitl : 20/iJ 
U— ifftffiSt: T E Moo 
flB3t«ftt : £8fl3ft 
(C) 

5 0fg 
N A : 0. 5 5 

(D) jtoXttM#OT?n«*H^mttaug : l o 
Oram/© 10 
[0 0 3 9] 0 1 2 tt±B*ft"P©U— IffcHKJ: 9 W 

LfcHTfcS. S/Uayjrx/M l ©AffitdSlkftUIffi 

ftfc»M^fRW©ff*#lRl©**Stt 1 0 Ofimglg 

[0 0 4 0] jSttfflMAl 3*<£3fr?iRiKfc:«fc»>J&a 
«nfcci:%KiB1-5. Hl3tt, U— •fftOiSSkS' 
y n yS«ortgp<DSji$ k ©§B«*as* ^7 7tfe 

U 3 >£«©»* t # 5 0(im, 100/xm, 2 0 0/1 
m, 500(jm, 1 0 0 0 /i m<D#^{COl/->T±fEM<l 

[ 0 0 4 1 ] M*tf , N d : Y A G U— «f ©Rg?** 
1 0 6 4 n mKfcV^T, ~> y 3>Sl£©JP#;ftt 5 0 0 /i 
mHTOl^ 3/ y 3 >S1gOrtgl5T'(i U— 8 0 

%&l±&m?z c k a^a^o e 1 2 Ksefrs/ y 3>f 

x/M 1 ©!¥£{£ 3 5 0 fim-e&3<DT\ ^Jt^ffilRK: 

mffifrb 1 7 5 jim©35$Hc«»£SnS„ £©Jf£©il 
il^Hi, H?2 0 0 /im0^yny>>x/^#%tc-r-5 
k, 9 0%JiLhft©T% I/-WS"J3>^iA1 1 

lg^WS^6 6« (2 0 0 0^4^) <0^7 2M~f7 
3H© rt!n#/^uxu— tfJC .J: 5 5/ U a ><Dftai«Ftt 

[0 0 4 2] ftfc, ^'Jn^x/Mi, &Mt«ilI@tt£ 

n*" 1 >• y n > •> x / NCDgffi gffifc fijitf § c k K <t 

xWA«sK^««eijin?n5 c ttcfc y i*g* 



ffitfijnA^i^tfiitfi-rsoti. -aj8B»sHfbtfc 
®w^6»jn*<j«s-rs«^Rtf»ia*»6SH{tr5tt 

toxttm®<Dftmc®wmimm.mi£?5t&8>. mm 

[0043] ( 3 ) ®.mmfi i ®mmm<tm®<Dm& 
u— *ryt*ijQT#mi> wtuiu^x) <nvm\cwt& 

/cm 2 ) VL±T'fr-D'Wxmtf 1 n sJUT©*ftTiS 

&m<D±.mmt lt&, mzis 1 x 1 o 12 (w/ c 

m 2 ) Tfc*. ^/l/XiflttfiBUff 1 n sJ-XTAWSL 
<, 1 p sJWTA<2£(c£?$Ll\, ^?®iR{CJ:5JS 

*T*«fb««o«<att, H4 2 mix— 

BF^ifcfcfc (1 9 9 7^. 1 1 R) <D$& 1 0 5H~^ 
1 1 1H<Q r7xAh#U- lf-PI*f{Cck5**7XrtgP 

[0 0 4 4] «Hfli«ttOIIMcM«KtilB'r«. 

O^TSJWrSo 01 4ttC©*ttK«ffl1?f?*U— »f 

tox^H! 1 0 o<DMv&mf8.mT°h%o \s-muxmm 1 
0 o«, u— •fjtL^ss^-rsu— mki 0 1 1. v 

M 1 0 1 U-*f%MM®® 10 2k, U— if 

L (Dfx.M®mZ% LA^O U-nf )te L <r>?m<Dfa * ^ 9 
0° ^S«t9KEIB*nfc^>C^n^-y»5 5-l 0 
3k, ^^o^f7^57-l 0 3-PE»«tlfcU— f 

3tL*^3t-rs^3iefflu>xi osk. MKmis>xi 

0 5 -ejitffcsnfc u— f 9t l ttmttznziiaxttmi i 

A^KB^nsKB^l 0 7 k, 8B^l 0 7^X|fi^[pj 
tc:»ft?-^*fc«6©x(U^T— f 10 9k, 1 o 
7 £ X $ft^[6] (CE^-T 5 Y iffl£fpHC&!l&£-e3 fc*© Y 
«lXf->" 1 1 1 k. icH^l 0 7fcXttRtfY«tfnp| 

tiis-r?, z*^riRifc:^fts«5fei6©z*i^f— i 

1 3 k, Ctl^ZOCiX-r— 5? 10 9, 111, 113 
©^*»J»-rsx-r-5>ffl»a5l 1 5 k, ^<ix.-5„ 
[0 0 4 5] Ztt^ttftllWftft 1 ©Sffi 3 kit^-T 

s*i^ft©-e, toxwrn^ i fcAt*-f s u— tf^L<o)« 

^S©^fpIi:*5o <fcoT, ZfSXx-S/'l 1 3^Z 
fft73(Sl(cg;ffi)3--l+?.Ck(CJ:y, iPlWft}«j 1 <DP*}ft5tc 
U— if3tLO^^,P^t)-a:5CkA^T'^5o *fc» 
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£X (Y) IXf-v'l 0 9(11 1) ICfeOX (Y) 

mxfoic®W}Z'&?>c tic£9fi? 0 x (y) mx¥- 

*J\ 0 9 (1 1 1) AW#gcD-^Jt*-5 0 
[0 0 4 6] U— tfftSl 0 1 tfTt^i 
5N d : Y A G U— ♦fT*£3 0 U— «f^iS 1 0 1 tCffl 
</^ii£tf~et5b— *fi:LT, COffi, Nd : YVO 
4 U— 9\ N d : Y L F U— tf^^Vl^r-'l'TU- 

^ Nd ■' Y AG U— if, Nd : YVCub-+r*, N 
d : Y L F U-1f*fH^S©tf#a-e*So JBSf*£{b 

[0047)^1 wvvtinxtt&to i ©iDifc/wx u 

[0 0 4 8] b-+)-*iaigB i o o as etc, «■& 1 

0 7 fc««snfciinx«ft«i i %«i&msncii*)mmT 

tn-(y?5.7- \ o zmswrnxsyxi o strau 

e-A7.X'Ay2i i 9i;jftftffiU>X 

1 0 5 tooted ^^7^57-1 0 3A«B?n 

ri/^o tr-Axxu 1 1 9«, Bng5t«©fi#i«' 

<D«E>ft££9 0° g*.3«fc-5fcE»£nTV3. £ 
^^^D-i'-yi'S^-l 0 3Rt>*«^fflb>Xl 0 5 

ffi3%«rs<> 

[0049] u— •fttusm ooii^e tc, tr-Ax 

XU>y*119, W^D^77^7-l 0 

fflU>Xi o stPIU^ttifcElliStifcSftas^i 2 
lSQ*e»U>Xl 2 3£H*.3 0 ««8*?1 2 1 £L 
Ttifi^J^li" CCD (charge-coupled d 
e v i c e) **5iW&5o gWrPJg^-f^SSIfc^rtf 

*ffi 3 zmw LrzvsmxwDEimmt. mm\s>x 1 

0 5, ^^D^7^57-103, t£-A7.XD-y£ 

1 1 9£i§i®U *S«U>Xl 2 3?*8fiMrttT«tt8R 
7 12 1 TiSft^n, »«f f -^i:ftSo 

[0 0 5 0] U— fitalgBl o otitic, ififtft? 

^jaasu 1 2 5 1< u— tftaigB i o o£#*$m* 



W &m 2 0 0 2 - 1 9 2 3 7 0 
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0x-^^agPl 2 5tt, «r-*£gfcLTitg?ffl 
LTXf—S?SJ»» 1 1 5#Z$ftXx-$/*l 1 3£&®J 

»-r«<:^fc<k»3, w&wmiiifftffisKGS 

fC-TSo <fc^T, jfftx-^MSgP 1 2 5(i*-h7* 
SH 2 5«, ffi&x-^gK LTSffi 3 <D$kkW&£$ 

£ 1 2 9tci£e>tl5<, cntCfcD, *-*12 9fc:afcfc 
[00 5 1] ^{*»gp 1 2 7 (CW, ^x-^WIW 1 

1 5^5©x-*, aflfrr-^fflaan 2 sfreown 
x-^tfAftu cne^x-^tgtcLru— »f7te 

jiSfJfPgPl 02, msffl^jgi 1 7RtfXx-s;WtPSP 
l l 5«r»-T5ci:fc«tt), b— ifftilgBl 00^ 

**.«iirr«o ^ot, £wmw® 1 2 7{ia>-ea- 

20 [0 0 5 2] 2WC, 0 1 4&l>iai 5£fl§l^T, 

jg^co^ 1 wc&§ u— mxxmzmitZo m 1 5 

[0 0 5 3] $-f, jtal*f*$j 1 <0)t!RiR*Ht*H*U 

i/>r, inn**** 1 fc»LT2wa»gxtt!RJK©^* 
•rs (s 1 0 1) „ ;^{c, ioxjftWfcioffv***^- 

30 T, iWlW*»l©ZWl35lft<0»iMi*»3&r* (S 1 

03) 0 cnti, b— VKKDmyt&ptMsaxtt&Viu 

BIT 5 U— «f 7^ LOHtfto&feSlpfc LtelOlW** 1 © 

z«isi^©Sfi(ifi"i?«s. c<Dmt&*±tt9wmi 2 
7(cA7j?n5 0 

[0054] toXW^ 1 fcu-ifiraigB loowi 

B^l 0 7(cKB-r§c ^LT, m^ffl^Sl 1 7*^5, 

RiS3t*«4«-e:Tiinx«ft«8 1 zmmtz (sio 

40 <D^ffi3^Jffijg? 1 2 lfCtOJift-TS. cosif 

z*'tm-?z> (s 1 07) o 

[0 0 5 5] c©JijSr-^«^f— *>**0»Wl 1 5tc 
)Men?.„ *f— '>*WSPSP 1 1 5t±, C©JHEj£r-£* 
StcLTZttXr— ^ 1 1 3*Zl*SlRl©»il*tta 

(s 1 09) . cntcio, mrmam \ \ ivmm 



(9) 



^200 2-1 9 2 3 7 0 
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taxaMm i comm 3 <DU*mmT—$<*mn?z> 0 c 

2 9icmt>n. cntcio*-* 1 2 9tw»rf^5'r 

[0 0 5 6] ^»g(5l 2 7tCtt^a6Xx-yyS 1 0 
3T*&££ftfc&»Bx-£*Vofo£ftT*5>K C<D& 

3teL^*^P^DX«^ 1 (OF^gPt^-SffiBfc, Z 
ixf-v'i 1 3(cj;t)iniW^i^zfft73ipjtcg;ij 10 
£■£-5 (Sill), 

[0 0 5 7]*K, U— 0 1 (fftL* 
I/— »f ft L fcifllttfctt 1 <93?ffi 3 ©«Kr 

y 5 izmm? 5 0 u— »fft l ©nift^ p tijnix 

7^>5(C^9 i?CX«^f-: o 9* y luxe- 
s' m l^K^-^T, mm.wmmzmm^fey'fy 

Tmf%ct\c&K>. b>x^*Mi««mfr-r« (s 1 1 

co 0 5 8] g 1 Mojas^Kwrs. cnfc<tnc±\ 

Wy5tB8l*LT^So f l/T, Xi^f-i? 1 0 9 Jf» 
YH^f-^i l l ^r^Sft^-e-Sc i:tc«t Aftj&P 

nam* (.mmt^vtrm®. mmmm. m 30 
mmmtrnm zwm^fe?^ > 5 tc& ? «t 3 tciox*f 

BfKH 6 <p<Dg£tf £ § i: , talttfcto* JtttW/hS * 

3 c £ tc ± 0 , tfc«W'.h£ ft*-elniw*» 1 
3c£tfT-£5 0 cwa^ irai**** 1 <DS®3tc 

c < iraxttft » 1 * W WT 3 c i: ? £ 3 . 

[00 5 9] mi MIC . toXW^ 1 tc£ 40 

1 U taXWft«!l 1 OS® 3 T*« A;l/7, U 

[0060] &L±wiwvrz&oicm 1 mtcjutua. *nx 
1 (omm 3 fc^sff-^^^-r > 5 frefttife^dB 

&#m 1; 5 c t & < , Anxttfcft 1 zyffi? 
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/^iKSSS<0^Sll*^sEStift^xSSO «fc 5 tc 
Sffit^-r/^^jb^fiJc^nTl/^inX^l^lCOt^ 

tic* ora?n§gs (wxasmw** 

[0 0 6 1] Sfc % £i fffllcfctUf , talttftft 1 ©« 

IW*f-yyi:**1ia«|B|±OlfflHlTf**. ) £'hS<T- 
t5o ctitcj;!?. -ft©iDXW^l^6^Si?ti5 

So 

[0 0 6 2] sfcs m 1 «Kj:ntf, 1 

ffl^fc^Wi'^J:t)t.«*tftiinx«wrfig4:a« 0 ix. 
tt\ 0 1 6 ic*t£ r> icwmttv'fy 5 ^JiJI^^ 
T'&oTt, mi09tcJ:ntf^»fiinx^pitifc45o c 

*«ttom 1 (^jic^s u— tfioi*j**wwr ««sh 

Tfe^o cnti. EOOU-ffil 5, 1 7. 1 9A^ 

<bttimznrz=-D<Dis— vytziiaxttm<& 1 <ortgp(c» 

^P^t>-a-TS^S*l^*>?.!l^LT^5„ U-1f 
«15, 1 7 <D& U-+f3fetitolXW^^ 1 (Dgffi 
3 A> P. AWT S„ U-lf ft« 1 9 p> © tf XMjqX 

«-ett=o© u— vytm 15, 17, 1 9 ic j: 0 «^ 
p*^jsltv^s*\ xmrnitznicmmznti'— 9* 

[00 6 4] 01 8 

JBSIOS 1 0tJtc^5ftb<7)U— ?inx#i££ittHJ3-f 51li3£ 
0T'feS o CcD0iJ(i, ItftOU— «f3tai2 3«»«Bf^JB 

2 5, 2 7, 2 9%ffiz.r^2> 0 TV^^tWMZ 5. 2 

7. 2 9<D&*ic}s^Tmtmc%im-£tLrzis-*fKffi 

2 3fr5>mi*£ttfc:U— f^tf-OOl^ (^J^{i*iR 
^Pi) *W5„ CKOfflUctntf^Bf^^-O 
SCj&oTlfflSOJWtjSiPi. P2, • • • fcliPJKJgliE 



17 



(10) 



¥fffl 2 0 0 2 - 1 9 2 3 7 0 
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[0065] im 2 m #ac. *mm&m<D$£ 2 mic-o 

5o C<D0jT?fctu ymm&tt&tLXL i TaOsW 
&SJi£tf 4 0 0|imgg©EtI?-)xA £ 

[0 06 6] ^2 #JfcH&£#|!BrgBti, 0 1 4 tC^f U 10 
— (ftoXSHl 0 ORXfM 1 9, 0 2 0{CjjVtgBfr5> 

m&ztiZo 01 9&tf0 2 otc^-rsatc-av^TiiB^ 

f5 0 BES^^x^S Hi, G^g£LT©^xM 
f— h (7i-;l/A) 3 3 IcUm ?tltl/^o lOiM 
->-h3 3li, E«H?7xm3 1 £«&T-5U<Dffitf 

l^3o '>x/v>-b 3 3«, ify-7)\>*)l#Z 5\Z$m 

stir, icffl^i 0 7±t-b7hjn§ o a*. e«sh 

§0 C(D|ElSSg|5 3 9 EESfg^x^S 1 <D«ffitC& 

0SSSI53 9 0P^fca^<D»; a (8 0 fimgjSD iW 
a^tlTV^. &*5, 02Ol±. Etl?^i^3 1 © 

[0 0 6 7] 02 lfcS^T, I2»c)|5)t 

muntri^ytmmmtn (mzmtc^r^ lit 30 
(S2oi) 0 »&i$tt{±, #ftftsit^*fl§ 

i§B#g L < ««ftlR©<J>4^ifcg(E> U— fft L fcttitt-r -5 
U— •fjfejgl 0 1^Itf§ (S 2 0 3) o ^2^fCfe' 
VTfct, g*i£i&gtf 1 0 6 4 nmTfeJM^S (P 

w) IOYACU-- tf*^*nT^5„ coyacu 

6 n s T'S t> x 300(ijt* <o 

$7c, YAGU-iffr&ffiSt£ft£U--»fftL<D 
Xtfyh&tt, 2 0/tmlgT'£5 o 
[0 0 6 8] #{C, ^Br^#¥*<DJP;**i»J3£-f 5 (S 
2 0 5) o 9JK««ttR<OJP?*<»J3£5nSt, ^<D»J 

©rtauc&Bf u— fytKoymftfaiasv 
z>w%mmtin<Dmffi (u-ifftL©A*fiBj) a^ou 
— fju<D^ft£©g&§ (^sait) fc&srr-s (S2 
07) o \s-*?HLom?t&<Dmm mmm) « 



[0 06 9] 02 2{C^$n^i3(C, HfgOU— »fft 

l <omm. p ©<4Btt> ««»4*»fiSHiMK (tztz. 

tc<fc^ ilftffiUVXl 0 5T*3t*nfcU— »fftL<0 
ilft/SQ OfiBJ; 9 fc^Srtt&flf* (BE«S&f •> x/n 3 
1) ©«ffift*5Sv>fcc£fcffilW3J:5»CJ8:*. 

fct*«o tfftL©Hift£©g{ia c^ija) a. 
bTR?g*n*. ^©&> x-Y-zmxT—i? 

SUg^»Cfcl/>T«, XiXf->*10 9, YKU-r-v' 
1 1 lRt>*ZilXx-^l 1 3tC«fc9JftSSft:5) ±{C 
EB?nfc«B#l 0 7E*tLT7x/v>-h3 3tC$ 
^«nfe««rJ#*tt8**IW« (S 2 0 9) „ WWitt 

M$tn<Dim*&%.&£. wmmxMi 1 7*>&ft£tn 

T, ii^*? 1 2 1 T?«>i!«ig£fcg-3^T, U-lf 
L ©m3^^Wif5*fttt»<0«iii±K:ffiBf s J: 3 Z 

(S 2 l l) 0 uCT-ti, ^Rffi^fii l 7te:J;oT}i 
6ft3EEttiSH^x/N3 1 ©gffiM^fiOTi^ 1 2 

ts^^T, mmmytMi 1 7*^mw?n/c^*^»f 

«*WR03ffli±Tf*WS*IS-K * 3 K Z |Xt->' l 1 

5o v%m& i 1 5t±. }ift-r-^Maa5i 2 5 
^e>oi±i^jfi^(cSo"v>T> zifixf— ->*i 1 3©^ii 

tt»0*B5±*c«{^*|g^ f U— !f ft L 0«ft 
Si^fCZMXx-v 5 1 1 3%MW?&o 

[0070] wmmytmi 1 7*>6tm**nfc%©7* 

(S 2 1 3) o ccm ^WM*TO©P?&I>*®flf 
*K34(SLTftS?nfc U— 9 ft L Oftft^O^fitl^ 
fcttZftXx-^1 1 3fcU-1fftL©3fc*KfftE8P!i 
?^S<t3(C 2 7K7.7—. ^MfPttl 1 

1 1 5^ZftiX-r—>*l 1 3<D^»fiB%*iJil-r'5o ± 

Ti*^*nfc u— <f ft l o*ft^©^ii«»rf^ z «ix 

>* 1 1 3 £ b-+fft L ©ftfitt r&KC$I)j£-fc»--5 C t 
«fc 0 , U— tf ft L ©Iflft ^i<D«I»f J**ttSOrtgP^<D 
EK^T-r* (S 2 1 5) o 

[00 7 1] U— !fftL©^ft^(D«WW»*rR<Drta5 
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T" i/ 1 0 9Rtf Ytt*T-S? 1 1 l^i&^-tJrS (S 

2 1 7) „ tf^jgi o i ftt>mmtirc\s— vyti 

(±3iL/cJ:9(c. 80/im) tceSfcEWft^-y-x^S 
l (DfHmziMK* P Wufif 5 J; 3 KH^ttSc ±J£ 

$©E*fWx?-.y73 iKftmtzfcib^ mm? 
% msssp 3 9 (omcBf$.znrzmmc u— *f ft l #hbs* 

^2 1 2 9T*«KL&tf «fJtL^!B»«n*{: 

CO 0 7 2} .CCT% «w«**j»Kfia»«ns U— «f 

ftUi. HftfflU^Xl 0 5fc<fc!), 02 2tC^$tlS 
cfcdfC EWf>iA3 lcDgffi O— tfftLtfAS* 
f§®) C»«Snfc@IKaS3 9K:U— »f3tL^RHWS 

n&^ftK-eiift^nSo c<D£5ic @eaP3 9jcu 
— tfft l iWftifti^gt u-ifft l c 

U-if?tL^[HlESg|53 9{cAM-r5<?)^R6<* 

[0 0 7 3} U— fftM 1 0 1 fr6ffl»« ftfcU— *fft 

«k3Jcil)t*-&, C©llftj5P&c:|3tt3U-1fftL<Dx 

LtvvffifcjH*. 5 fc x LT 
<DEWf)xA3 10rt»K:fe*t*iy^iPRCf*© 

t> ttVrttfttm (E«*?^xM3 1) (DOmRZSm 

[0 0 7 4} 023-027 tcgoVT, U— »f 

TWr^o 0 2 3fc^Sn5lfctt£ft:J&#©«W#«t 

©rtflJlC lx-^f ft L <D|fift,6#fiAB-f 5 <fc 9 1 U— f ft 
LfcBgSff SCfctCifc?), 02 4Rtf02 5£^2ft5 

.fc^t, 3 ztDftmasif&mK&Rzfz 

fc, U— *fftL©&ftj£#b-- ifftL©ft«itc^-rs 
SJKrttfctf f* 3 2 <Dfi##|pJ D tc&»|?- 5 cfc o fc, U- 

■ifft l ©36SE&s^^tt«jBfj**tfs 3 2 <D®mmmz 

[0 0 7 5} U— »fftSi 1 0 1 *»6ttU--9%L*«/W 

^ttfcttnt^nsct*^, u— <fftL©^afesvHi 

9J»r*f*tm 3 2 (Ommi r> fci§£\ * 7 y 9 
(i> 0 2 5fC/^$n-5J;9(C, W»fJ**tt»3 2<OS# 
DtC&o T U— «fft L ^g8$ffi&5^fcJ#J»r*f0l 

tra3 2©^ftjifitcw(5Lfcffli«*wLTaa©^7 
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fctnrai-efcSo u— <fftL©j£4i§ 

££9. 02 7tc*?n5J:5fc > ^v>y^^9*^ 

tfieo, -r&fcisu— *fftL©mft^<o^i6^ic^oT 
10 pi (&f$.-$ft2>t7?-yt/mi&9(Dm <ommit, u— «f 

jg t«»»Rt/«»fj**»ft 3 2 (ommmA^M < -r s 

[0 0 7 6} J^LfcffiSO^'^-yfcjBoTi'v 
•y^««9*^j«snS4: (S 2 l 9) , wmMiw 

«9*<}B)SSftfcffi«TW*if3 (S 2 2 1 ) o 
[0 0 7 7} ^(C, 02 8-03 2£#!SLT> Hfflm 

S±3&Kgi^-+-y^3 4s d©CR?|^^>y^7 3 4A^ 
30 ^^tlS^?l#>'7 p (H^-f) . lWE--F;l/3 6 

E-- K;l/ffiii?g (0^-y-T) ^F*^bT^S. ioE 
-- K;K8»i¥ai: tTti. ttiiXfif4E^©7^f-a 
X.— £%m^ 2 5o 02 8~03 2(C 

[0 0 7 8] Ettf^xA3 1 A^KfSBtCgBH^n 
St. 02 8(c^^n§J;5lc, #grf SEStvWT. 
f-y 7*3 7 fcftjSf 5{4Bt®?lf-fr-y^ 3 4 ^jfi-^tj 
TV< 0 ^1^+7^7 3 4^gtTSE«f r >'WXf->y 
40 ^3 7Kifi»t,U<ttS»^ti:fcttjiTf»5l#yySB 
%fnb$««c ttcit), 0 2 9{c*?n^i;3(c. © 
?l^^-y<7 3 4tci 3 W3E*7V^i'X^-y7 p 3 7 (E 
i*f)xA3 1) ^Kfi^-tiSo -yy 3 4fC 

»»t5Etf/^Xf7 7'3 7 (E«^^x/n3 

1) ^S^-ti-Si:, 03 0tSi*n5J:5K, ->x^ 
h 3 3<D»ffi (Etif'yxAS 1 AWlf ?nfcffi 
©KB) ffJjA^65jWSE*f-VWX^-y7'3 
f S&BfcioE-- F;b 3 6 ££ft2f-es 0 

[0 0 7 9] SPE--F;i/3 6^x/v>-h3 3 ©8 
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6(cj:»)Eii^^x/n3 i cnap*»6is**B«io«n 

*<£i;T*7y*®89jWfigf S„ *5-y*<B«9*< 
EHf)xn3 1 OSffiRtfKffiS-eitfi-rSCtfC 

$Hgrfr5E«7W**'y73 70*ffifc:fc^Tgj 
WSnx, Elr/W^y7'3 7A^EI|^»7x/n3 
lft^SHiSnSCfcfcftSo ft*. »>x/v>-h3 3 
tt, ±aLfc<fc3fctt*ltt*#LTV.5©T?, Wffiftffi io 
^tl/cESx/WX^-yy3 7 tfTRiSfTS <£>£!*<* C 

[0 0 8 0] E«r/WXfy/*3 7tfE«fi?'>i^ 
3 l*»6*Ml«n*i:*3lf-*y^3 4Rtfioffi=-H 
;I/3 64")i/v>-K3 3A^S5tn575[Rl{C^i)$^ 
So 'V^3 4 RtftaE-- K;l/3 6 imtot* 

3 4fc*iLT^3<DT\ 03 2{C^tl5J;7tC, -7 
x/v>- h 3 3fr5«*tt3ci:fc:ft3. cok*, 0 
^Lftl/M^i/xT-yo-gB^ffl^T, -T*yx7 20 
-«03 2*fc9]B/afafCigD, »««nTIR3l^+-y 
*3 4{citlti/^Elr/WX? L 7 7'3 7 i:, >/x 

h 3 3£&&;£ftT^£>E«ill? , y-x^3 1 
ffi) ££'f*>x7-i5fe®LT^3o ftfc\ ^ftyx7 

C t VWtiiftMZnrcEnT' WXf773 7 RlfE* 
[0 0 8 1] CCfcSfc, £2WK8^T«, ifcftfflU 

>xio5tcj;t), u— wan 0 1 frew&snfcu 

frlcm^sir^y ?mt&9tfBjjteti5o fit, JgfiR 
S tift ^ 5 -y 9 OfflHK TJt2ilttt*S«««KfrS 
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ttfnTftlfcftS. ctt&<Dl6Jk *2«IfcJ:titf, H# 

[0 0 8 2] S fc> feSWyl7JBltnX«S»kHtci: 
«tifc^v-yfiS«9*iSSS*T)1fiiilttttS (ES 

i^xA3i) *«nfr*o"e, M?nft777^ 

ft* 9 ©ffi«fcT#8ifitt#8**£K«Wf * c £tf 

[00 8 3] $fc. ftlE--F^3 6*ffl^T31fiaBitt 
WB (Etl?-)iA3 1) tC^7J^i0A5Ci:t«fc 

T^3<QT% JlM£ftfc*7y^l£9c9{iM{CT7ft§ 
[0 0 8 4] *fe x J£&<DI3S&g|53 9A«^nf=Ei| 

^?>>x/n3 1 otaattws) *«e«7Wx*"5f 

73 7«fcWKf$Mfrf3*£, Hftffll^Xl 0 5tCct 
IME-r«Be«3 9«[)|HI(c«i£$n«:nMHcKtr^ 

[0 0 8 5] Sfc, TttjffiatttfW (Ell?^xA3 

if3ttLojifi«uc5as^**iai, fcfcAanas-rssifiiic 

*lRHc»oTa»«K}B«fi*n5i:i:Jcft»)» 9JWr<D?j 
[0 0 8 6] »2«fc*5^Ttt, 5«HjW*#«i: 

[0 0 8 7] $fc> »2«|K*V>T(*, *SgP (^77 
^m«9) 0»)*tfl^-y3ttLlcJ:**ISIWllIIJ=T* 
91 * n * fc *6s *V -V t y F £ y * J: § 2V v y ^*fc 

tttftO>. ffc, ^20lltCt5^T{i, ±MbfcJ:9{c, 
^HSP (^^>y^mig?9) (DffMA^b— «f3tLtJ:S^ 

l/>o U— WttHl 0 1 fe, «Br-r«3t2)§ttttfi©3teR 
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<£ *) fflL'bftt? V 9ffl& 9 *Bl&? 3 <fc 9 LTV>5 

cnKI86n*t)OT»tt!!}:V\ b— tfft 

Sil 0 1 fcLTSJfi/WXU— «f3tS CTc 7i 

Ah# (f s) u— tf) *m</^cfcT\ IP^fk 
J: 9 fc»«WW14©£{t*fOT LT^?7 9 

So 

[0 0 8 8] U— Vtaxmmi 0 0fC4o^T> Z 
iXf-yi l ZKI&WiZik&chfcZ.*) U— tfftL© 10 

5C£&<> mtm\yyX\ 0 5£U-+fftL©ft$|ll/? 
inKC&KjS-es c tfc <t D 7 *- «fc 9 tc 

[0 0 8 9] $fc, U-ifiBXSgl OOtc&l^T, pfr 
m<DWm>W-yiCLrctfiTXffiX7—i/l 09RU 
1 1 1 £&lr*'SJ:5£UTV>&tf, Clti 

[0 0 9 0] Sfc, «S§lf-i-y^3 4(cEtl?')xA 20 
3 l *®<t«*fc»»c; JoE-- K;l/ 3 6 tc<fc s ESSt 
?»7xM3 lfcttK-T -6.1:3 KLTVSflV C*UC|fi& 
Wiii:4<, fioE--F/U3 6lc<fc!>E«ig?7x^ 

73 7*©5l^^-y^3 4CtRS^Hi:5J:3tcLT i £.J: 

ir\ a*, mm?*?? 3 4ic&mm^x.^3 i*k 

»«*fcftlC, hPE--K^3 6lCcfct>E«^7xM 
7x^>y73 7 OmmftWimi-* V ? 3 4\ZTmt>t\Z>Z. 

[00 9 1] flHSX? 1 2 1 £ LT*n«fflOt 

©fcffli^Sc b-^fftL©Kt*ft£fOTLT 
7*- **ilS*fT-3 ^(Dli^tCti, ^ 

^^n^7^7- 1 0 3£ffl^3ftfr'HC/v-7$7 

-^rffli/\ «f^ar,i o i torn 

iz \y— v ytm i o i s\<om t> wtwutz «t 3 n.^m 

S^S^fT 9 /c#>© U— tf ft L(cj;t> gjwftfttmt 9* 

i o ia*&!Bs*sn*u--yftLoaa«u >77>« 

[0 0 9 2] £2«©flj&fr5*?glB©1#»£ttT«cB! 
BJlfSo 

[0 0 9 3] *fgB^(c^S7 l ciijlHtttP<D«W^ffi(i> 
U— tfftSifr 6 WSf t fc U— «f ft£\ ^UiftjStfftjS 
iBtttmwrtSWcffillT 3 «t 5 tcjfcftU ftjgjgfttm 
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*W«i:UT^*. #fPflK&3ft^iS14*m©«H?T/3 

?*T*{i, as&m&f£xmici3^T, u— *fft©*ft£# 
nfcisJcH»ofi[BicTjtaiittttSA^Bf«n«c tic 

J6Tig<&3 0 £fc, ftifiitttmtt. B&ZnfdStM 
gP€»fiEB-e^J»f?n5<DT% «J«©2il«5£5£ttjWRj± 

^ -V * > F * >v * K £ 5 *V -> > 9 K. it L T » 94 > 
>^*/J^ < c i: A^T 1 o©ft38»tttra*» 

§ 0 cns©<s^ *f§^{cj;nii\ Si&TSSjaoa 

[0 0 9 4] *58«flJc«S3tejSjittttSO«W» 

[o o 9 5] *fgwfc«s3taatttf»©«w* 

K* >y ^ tc <t 5 2V S/ > felt 5 7 U- K ©B^tt, 
K3«8l5<ojgiS^u-ifjttk:«fc5*S))WipiK:T^SS 

*m*«wf set s. 

[0 0 9 6] $fc, JtSiitttJSKtt, WROEiatftf 

[oo9 7] $fc, ^sgpffMistfe^T. yam& 
time u-vx*m»t*m£ic. mssgptc u— ir*«< 

[0 0 9 8] gfc, *K»JBBKXS»Cfet>T, «)I£XS* 
U— «f ft ©itttti i: ^Mf S TaiRitc ^ib ? ^ 5 c t ic «t 
5 , 8«W*fcftj&©£ffl£iBiKi&o Tas^lcjgiS-r 
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So 

[0 0 9 9] *f8WCfiiS3tSatt««fl!W!JBf*tt«v 

©rtswc* w- a jfcye^tRtf ^oififto^t * v >y * 
[oioo] *&WKmz^mmtm<DWViftm? 

jssnfc^7«y^©(fi[iiK:T3iejKatt«»jb^wf«ns 20 

e^^5^(4^affiT*<D^7y^HA^-r5nrtl 
»«<D3te¥W»«B L < ti^W&Sii&igfc «fc 0 
tt*Wl±U ««f*l*©#JW*SSk:fT-5c4:A<Tt 

immtKZo cn'&dgn, ^Bjfctntf, «*6t 30 
[0101] *%®K:mzyffiM&ttn<Dwmi5 

[0 10 2] *«!HK««3t2attttSOWBf» 
y F A >y * IC «fc 5 *V 5/ > y tc 33 5 7 U- F <9»y\ 

[0 10 3] Sfc, WBrlSfcti^T, IfM^n/c^^ 
•y * ZikZCticXK) K&m&ttWtWMi? 5 C 
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[0 10 4] gfc, gjBrlgfcfe^T, fflEESW*£ffl 
C<D£5lC. WKlStcfevT, ifEE«5*T*fflv\ ftit 

[0 10 5] #!8Wfc&Sftj§Ett#m>$)8r&©«, 

u~*ffti©^ )taBatt»8*«Rf-r5««f^ai:. u 

[0 10 6] *9Sf»(cft«^8ifitt^O«10rSEB? 

ftiSiitttm© «c s sutisa *©ifi«o*K 

x% yfffiammtt. B^nrc?kmmcY^^xmmc 
mnsnzctKri.*)^ ?mmi)mtbx&<, tH't/v 

it. am&icfer>x®mznz<ox\ «»fo»iPisstt 

* fc, ^V-Vt y K A -y ^ J; 5 *V iyyificitLX, 

?j i/yrmz'bz <t5c a^t^. i oojtsjitt 
fat**,, cn?.©*gs, *5swtc«tntf, ffi^rg^ 

[0 10 7] *!8iflK:«5)taifitt*ffiO«»fS 

[0 10 8] sft, ^mic^mm^mtmmm 

flM2tt5fci6, fl!*©SfBO«fc 3 JC^-r+ty F* -y 
^ ic J; S v Vic tsif 5 7 b- F 3^^® 
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co 1 1 o] *i6Wfc«*3Bsatt*mo«Bfs«-p 

©3HcJBfi!te ft 3 * v -v * %iSSS-&T3Bailtttf 8* 
v LT, £V > yffifc/hS < -r -5 c i: #t? 1 „ 

m^tctmmtftZo envois*. *fgi«t«kn 

[0 1 1 1] *5gratc^53fcSi@tt«^cD«ESfS so 

[0112] $/cs *&mic%5ftmmmin<Dy]%im 

TJBia2rft*fci&, fie*OSEfBOJ:5k:^-Vt>K* 
•y 2 <fc 5 £V -> > y tc fctt £ 7 U- K ©»Mt 5S5ft 

5 v * # U— ffTtfc «fc 5 P&fc&iPIfC T J1M£ ft 5 fc 40 

CO l i 3] 9JWr¥&tt. ttJMtttmfciSa* 

0 Jt]SiattWStciS**9ilin t T * "yv'p ^rfilcfi 

c i: tmm.hts. K> , flM2ftfc*5 ? ^of&Btcfc^T 
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CO l i 4 ] $/c> ftitilfttm^ ^OSStc^Scfl!) 
14, ^-rs@Kgl5©ratJgfig?ftfc«{cB|ity^Ji 

tttt«w^ortgi5k:j(ofes*<fii[ii-r * «fc a (c u-*fytz 

CO 1 1 5] ft^fg^t4. laWSaiKU— ffttfJl 

</ ^wet u— if ft£«ft-r * c t ic x o , u— 
co i 1 6] iy^su— *f3tojt»kSH , r* 

CO 1 1 7] 

ci§B^©am] 

Co i 18] tfirai^fCcfefttf, in 

5 0 AoT. iOlW^^Hf-rSCttJc'Jf^SJ^ft 
CHiBom^ftlftW] 

C0i] *Hfi(g^ffiic^5U— »fiioi^iiti:<j:oTb- 

C0 2] ia i fc^-rftmt*»<b i i - 1 i mciQ-otc 

C^ 3 ] *%MBmic&?> Is-ifhQXfimcXZ is— 9 
C04] BI3fc:^rftm*ft*o I v - l v^citiofe 
C0 5 ] 0 3 c^-r JnittfcflS© V - v«K»o fcWBB 

cm 6] **fig^tc^5b— tfipi^jitctoT^w 
C0 7] *nflsjgigK:««u— vtaxxmcisifzmn 
m 8 ] ^mmmmicmz u— 9ts\xism<om i xmic 

C@ 9 ] *&6fcffi?®lc&3 U-7"iai^&©?B' 2 
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[012] 9*4n:r2fffiK:J:»)$j»r 

/c0t*&§ o 

[01 3] **JimiCft«U-' Ifinil^&fCfcttSU 

[014] *mteBM<D% i 0!|icffi« b— Wnisjfefc 10 
[01 5] «aUBI8©» l U-ifftn*jS6* 

[016] ^mmmm<om 1 b-^ni^c 

[0i7] u-if3tjfi*^»tciia-rs*iiS60si«o^i 
[018] u— «f3tt»«««»K:Ki"r***ais»i8©a i 

[01 9] ZWUCfe^T. 9x>\f-h 

lCffi^?nfc^£DE«^?->x/N^^-r«B§TO0T* 

[02 0] #£fiBBa8<D£2WK:fcV'>T, *x'v>-h 

[02 1] *3fe»JB!BO«2«lfc«*«B!fS}£%»ra^r 
[0 2 2] *mSJB!S<?>^2e!lK:ff5«WSffife:«tt) U 

[023] ^mmmmoym 2 flucfcagwraatc x k> u 



[0 2 4] 0 2 3lC7fr?ft&i&miH<OXX I V-XX 

1 V»cr»ofc»fffi0T'^5 o 

[025] m2 3icm?ffi£&mtft<oxxv-xx\ 

[026] *^o»iija«*a< Lfc»£ic feits 0 

2 3 tcTjktymmminvx xv-xx vsu^ 

®0T*&3<, 

[0 2 7] *3tjSO»»«fi*«6K:jl< LfcS^fc* 

it 5 0 2 3 »c^-r ytmmminv x x v - x x v mic® 

o/c»tS0T^5o 

[028] *mmmvm 2 wc&5«»wi*<Dig 1 1 

[02 9] **i(l*«8©*2 0!lKftSWW*teoa2I 
[03 0] **M0g«8O«2 0!lfc:«5«W*a©»3X 

[03 1] *nm&m<Dm2micmzmi%m(D%4x 

[03 2] *2SflHBSS©£20Bfcfc3^;&i6<O£5I 
g^fE'l^ : F'>x/N^K®0T'S5o 

1 • • • ini*HMik 3 • • • SS. 5 • • • 

7 • • -iXHfg«, 9 • • • 1 

1 • • • 1 3 • • -mmmmmm. 1 

5, 17, 19, 23 - • • U— «fft» % 2 5, 2 7, 
29 - • • 7l/^« 31 • • • Eiif>i/V 

3 7 • • • Elf/WXf-yT", 1 0 0 • • • U— tffln 

isss i o i • • • u— f km. i o 5 • • • mm 
uyx, i o 9 • • • xn^f->\ i i i • • • Yftb 

Xf->\ 1 1 3 • • • Zi7f->\ P • • • JfeJ&S 
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